Cartilage tissue engineering using PHBV and PHBV/Bioglass scaffolds.
Scaffolds have an important role in cartilage tissue engineering. Poly(hydroxybutyrate‑co‑hydroxyvalerate) (PHBV) has been demonstrated to have potential as a scaffold for the three dimensional construction of engineered cartilage tissue. However, the poor hydrophilicity and mechanical strength associated with PHBV affects its clinical applications as a scaffold in cartilage tissue engineering. The incorporation of Bioglass (BG) into PHBV has been shown to improve the hydrophilicity and mechanical strength of PHBV matrices. Therefore, this study aimed to compare the properties of PHBV scaffolds and PHBV scaffolds containing 10% BG (w/w) (PHBV/10% BG) and to investigate the effects of these scaffolds on the properties of engineered cartilage in vivo. Rabbit auricular chondrocytes were seeded onto PHBV and PHBV/10% BG scaffolds. Differences in cartilage regeneration were compared between the neocartilage grown on the PHBV and the PHBV/10% BG scaffolds after 10 weeks of in vivo transplantation. The incorporation of BG into PHBV was observed to improve the hydrophilicity and compressive strength of the scaffold. Furthermore, after 10 weeks incubation in vivo, the cartilage‑like tissue formed using the PHBV/10% BG scaffolds was observed to be thicker, exhibit enhanced biomechanical properties and have a higher cartilage matrix content than that generated using the pure PHBV scaffolds. The results of this study demonstrate that the incorporation of BG into PHBV may generate composite scaffolds with improved properties for cartilage engineering.